Most tagging systems support the user in the tag selection process by providing tag suggestions, or recommendations, based on a popularity measurement of tags other users provided when tagging the same resource. The majority of theories and mathematical models of tagging found in the literature assume that the emergence of power laws in tagging systems is mainly driven by the imitation behavior of users when observing tag suggestions provided by the user interface of the tagging system. We present experimental results that show that the power law distribution forms regardless of whether or not tag suggestions are presented to the users.
MODELS AND POWER-LAWS
Empirical studies of del.icio.us show that the number of tags needed to describe a resource consistently converges to a power law distribution as a function of how many tags it receives [5] . Golder and Huberman provided the first mathematical model that described the emergence of a power law based on imitation behavior of users using the classical Polya urn model [4] . The user can imitate other users because the tagging systems tries to support the user in the tag selection process by providing tag recommendations based on tags other people used when tagging the same resource. This model is too limited to describe tagging, as it features only reinforcement of existing tags, not the addition of new tags. Cattuto modifies the standard Yule-Simon process by assuming that users tend to apply recently added tags more frequently than old ones [1] . Dellschaft and Staab propose an alternative model, which adds a number of new parameters [3] . The main point of interest in their model is that instead of new tag being chosen uniformly, the new tag is chosen from a power law distribution that is meant to approximate "background knowledge." Their model also features as the inverse of "background knowledge" the "probability that a user imitates a previous tag assignment" [3] . Yet just because a simple model based on imitation of tag suggestions can lead to a power law distribution does not necessarily mean that tag suggestions are actually the mechanism that causes the power law distribution to arise.
EXPERIMENTAL DESIGN
In order to measure the effects of tag suggestions on the tag behavior of users we developed a web based experiment in which participants were asked to tag 11 websites, with two varying conditions: the 'tag suggestion' condition in which 7 tag suggestions were presented to the participant, and a 'no tag suggestion' condition in which no tag suggestions were presented to user. In this experiment we focus on del.icio.us, one of the most widely used social tagging systems. The 11 websites were selected according to two criteria: the topics of the websites need to appeal to a general public (we quantified this by requiring the site being tagged with 'lifestyle' by del.icio.us users) and the website needed to have over 200 tagging instances, since it has been shown that stable power law tag distributions emerge around the 100-150th tagging [4] . For the experiment the 7 popular tags for each website were aggregated from del.icio.us and presented to the participants, being shown to them before tagging.
RESULTS
In total the 222 participants applied 7250 tags over all websites in both conditions, with 3694 tags applied in the 'tag suggestion' condition and 3556 in the 'no tag suggestion' condition. On average every user in the 'tag suggestion' condition applied 32.69 (S.D. = 9.77) tags over all 11 URIs and for the no tag suggestion conditions 32.61 (S.D. = 6.80) tags over 11 URIs.
Power law detection
Power laws emerge in both the 'tag suggestion' and 'no tag suggestion' conditions. In order to clarify their differences, we averaged the tag-resource distributions, and this is given in Figure 1 . In a log-log scale, both conditions appear visually to exhibit power law behavior. To determine the α of the observed distributions, we fitted the data using the maximum likelihood method recommended by Clauset et al. [2] . Overall, for the 'no tag suggestion' condition, the average α for both conditions and the aggregated data from del.icio.us are situated in the interval [1.732391 < α < 2.249359]. For the 'No Tag Suggestion' condition α had a variance from 0.1266 to 0.1862 and in the 'tag suggestion' condition α had a variance from 0.1188 to 0.2097, thus leading the variation of the α of 'tag suggestion' and 'no tag suggestion' conditions to be statistically insignificant. So our results show that the power law distribution, at least in the large, holds for both the 'tag suggestion' and 'no tag suggestion' condition, with no significant differences between their α parameters.
Kolmogorov-Smirnov Test
To inspect the results more closely, we applied the KolmogorovSmirnov (KS) test for all 11 URIs to determining whether a particular distribution is a 'good fit' for a power law. The results are given by Figure 2 . Where most goodness-of-fit tests employ some sort of normal Gaussian assumption, which is inappropriate for non-normal power law distributions, the KS test can be employed for any distribution without implicit parametric assumptions and is thus ideal for measuring goodness-of-fit of a given finite distribution to a power law function. The average D−statistic for the 'no tag suggestion' condition is 0.0313 (S.D. 0.0118), and for the 'tag suggestion' condition the average D-statistic is 0.0724 (S.D. 0.0256). These results show that the power law function exhibited in both conditions is significant, but the fit is closer for the 'no tag suggestion' condition than the 'tag suggestion' condition. The D-statistic had a range from 0.0170 to 0.0552 for 'no tag suggestion' condition yet had a range of 0.0428 to 0.1318 for 'tag suggestion,' implying that for some of the tag distributions with suggestions a power-law is not even a good fit. So the observed power law function fits more closely the behavior of users when the users are not given tag suggestions than when the users are given suggestions. This means that tag suggestions distorts the power law function that naturally occurs when users tag without suggestions.
CONCLUSION
The research presented in this paper provides a first step that leads to a new interpretation of the accepted theories and models that explain the emergence of power laws in tagging systems. Common wisdom in tagging suggested that the power law was unlikely to form without tag suggestions. This does not appear to be the case from our experiment. The results show that a power law distribution emerges even when users are not guided by tag suggestions and tag freely without any tag suggestion from the tag-system. This result clarifies how the power law distribution was observed by Cattuto et al. even before del.icio.us began using tag suggestion via the tag interface [1] . The cause of the emergence of the power law should be grounded in something else that a simple tag suggestion and imitation mechanism.
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